espC^cehet document view 



1/1 ^— V 



COMPUTER SYSTEM AND METHOD FOR DECIDING EXISTENCE OF FPU IN 
COMPUTER SYSTEM 



Publication number: 
Publication date: 
Inventor: 
Applicant: 

Classification: 

- International: 

- european: 
Application number: 
Priority number(s): 



JP200 11 47809 
2001-05-29 

FARRALL GLENN; GEARTY MARGARET ROSE 
HITACHI LTD 

G06F9I3B; G06F9/38; (IPC1-7): G06F9/38 

JP20000292743 20000926 
US1 999041 1608 19991001 



Report a data error here 



Abstract of JP2001 147809 
PROBLEM TO BE SOLVED: To improve 
performance such as processing capability by 
closely synchronizing both arithmetic 
operations. SOLUTION: A computer system is 
provided with a single chip microcomputer 
having a central processing unit(CPU), a 
memory device connected with the CPU. and 
an Interface 56 deformed so that the CPU can 
be connected with a floating point instruction 
processor (FPU) 54 and an FPU present 
signal connected from the interface 56 to the 
CPU. and a CPU present signal having a first 
state indicating the existence of an FPU in the 
single chip microcomputer to the CPU and a 
second state indicating the non-existence of 
any FPU in the single chip microcomputer to 
the CPU. Then, the single chip microcomputer 
transmits plural floating point instructions 
across the interface to an FPU 54 in response 
to the first state of the FPU present signal, and 
traps the plural floating point instructions in 
response to the second state of the signal. 
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(57) [SiKJ] 

(CPU) . CPUJCS^Lfc^trU-Sa. R 
^«;/h^,^>^i*^«!iagS (FPU) 54 (3 CPUS: 

- 5^ -y T'V □ > f a - F*7TCD F P U (Difft ^ C 
P uic:^-rm ^7 □ n > tf 3.-^ 

rtT© F P UW^SaS: C P U(c:;^-tm 2 ^^^i 
^CPUyn?>H«^<!:^{iA. ^-^^-^/^T-Ti^D 
n >t!i-3';5?F PU^Hf > hfS^(D^ 1 ttSlfCfS^a: 

FPU5 4{clo. «^rom2!K||Hf£:^LTlise:«^ 
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1 

'^^mm^mmm (cpu) , Kcpuics^tfc/ 
^r'j-ss, Rtx, ^W)/MS,^^^®ags (FPU) 

X -5 y^-T ^7 a n > e^-^ t , 
BftfiB'f > ^ 7 X -7. 75^ ^) miE C P U II Sit S F P U 

WE^-g' -y T'V-f i7 p n > tfi-^' rtTcT) F P UWi? 
^E$iiiaCPU(lS1-mi«M<i:WE*-5">;;yT'f i7 10 
D 3 > tf :i - ^ F P U ifffi C P U til^ 

mrE¥-5^'>yT-f i7P=i>tf:i-^'*^\ ifEFPU:/ 

-;^*««oT«i8c©!?«)/hSc,«^<^^WffiF P UIISI 
B(lEft^(DfiE^2^^!lHf&^LTli^©^|))/h^ 

^oT. 20 
H3EFPUyu-i?>h<i^;5iWEm2tt§|-efeO, 
©^K/hgc.^^'^^i h 5 >> :^$nfclBf ic, WE¥-5" y 

'^^^W-^m^s. (CPU) . Kc puicss^^ nfcj'^ 
^'j-^s. Ry:. ^i(j/jNSc,^.^^sa]igs (FPU) 

(CWEC P U$:i^^-r'SS:a?)IC^J^Snfc'r 7x- 
ME¥-5^7':/v-f i7Di]>tfi-^rtT?®FPU®?¥ 30 

ffiSrWEc puti^-rm^?at> 

i ^ ffi ^ c t ^ # ^ t -r S 3 > t° i - ^' 7 X A . 

[it*a4] tt3j^3l3Eii«=I>tfi-^->7xAT' 

Bf[EJ&:T^^g:*iFPU7'U-fe*>hffl^^Wl>, ISFPU 

rtT'®FPU(D#SE45^-rmittl<h« wiffE¥-5^-y:/ 
V-f i7n3>b*a-^|*3T(DFPU(D^l¥ft£^t"S2 40 

A. 

[M«J15) g*3S4Eic(Dn>ei-^v7xAT 

WEJ&^f^g:;)^ ilE^liK^i*!tcgfiEFPU7'l--t?> 
h<t^W*5li#C. WIEFPUfcS^co^ij/hSc,^.^^ 
^iiO. BfiEm2«^F«i{c:WEFPu:^Hf>hft^<7) 
^-SBSIC, jt^(7)FPUyi/-f>hffi^?&h7>y:;^-r^ 

[»*a6] (CPU) ^'t'* 50 
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2 

?iiff«iag»c«?f^^n^c^^:ij-gMi, WEcpu 

«r^»/ha.^.^^ffiiigM (FPU) tlgSI-rSct^tc 
^J^^nfc-f 7 x-XiSrii^fc*-?' 'y y-^-r 
DIl>tf:i-:5'S:Wr53>tri-:J'>'7T-Al^T. F 
P U;5^HaE=i > fi-^ v;^xA|^{c:#ffi-r-5^S^* 

mlE::5ffi;0^\ 

-^rtT®FPU(7)#l£$:CPU(C^-rmU^^.<h, M 
E^-g" 7 7^^ ^ P n > tf 3. - ^ |*3T« F P U 
ftS:CPU(;:^Tm2t»c^t^*-rSFPUyw-tr> h 
B9E<>3'7x-7«r«|«-pTWECPU(c3l 

WEC PU^^S^oTWEF PUyHf > hft^tClS^ 
ifE*-5^-v:/V1';>O=I>tfa-^;0«WEFPU 

■fvty Sfl^wMEm 1 tt«l(c^£;^bTifE-f >d7 7 

x-7 Sr^t^o TifEF P U(c:^^CD??®)/h8Sc,^(^^^ 
MO, B.^BtlEFPuyix-fe*>h<t^©mlEm2tt^}c 

>y :^^*T^ d t aSi-r^ n > fc!zL-tS' ->7. 
xArtTCO F P U<D#ffi^^;&&, 

[0 0 0 1 ] 

•y-(D'r>^7x-7stK;^s) f:M-r-5), si-Piiffltc 

[0 0 0 2] 

[ti£*<DtJ^l ->7xA:t>^-y7^xAW7. (SO 
C) , -^tCT^i7P3>tfi-^'ttJ:<ft>itlTVi 

•5. c:n6coxA*'rx«-jewn7'n-t>yt)- (CPU) 

-Xt, ^^r'Jx/t-fxa:, 1tffi$:5e«-r5/iJ6«l o 
X«-5-ne^±©vXxAA*7.t$:^ty. •7-fi7P3>tf 

3.-^tcia^a,*ti^c<!:t>&off ^ ioco^-:^3.-;u 
-^lcr¥»i/hS,^(a--y h. BP*- F P U.hmton.5 
i?»i'hii:,^n^p-t-yitTfe§o Wm>m^=i--v h 

•So -mz. 2o(Da55i-. Bn-6j&g:t#«!)^ 

[00 0 3] ^±(cffliA,*x«m^^nfe?f tt/his;,^ 

a--y hS:*-r^V'1'i7nil>ei-:$'«i;jftlT&S. 
r¥»)'MS:,^ax-y h;5^x''r7D3>tf3.-^cDC PUi*g 
{cffl»6ii*ti. X«tX-p^cOiie£^$ti;tli#, FPUt 
CPU<!:«-<K{c:^^d^©SI^:7'py^5*WT-5. tie 
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3 

(c *f L TiS^-r S fca6 F P U * t © T-f i7 □ n > t; i 

■r-f ^7 D n > tf e. F p u ?:^£-r -5 t ^*ag 

[0 0 04] fi8iJrov<i7D=l>l:fa-^i:^|(,/h|S£ 

^.a.~yvt\t-mzmm(Dmkm^j-yi>'x'hK>. c 

P U t F P U i roKT^^^Sl^x-^' ^32m-r -5 fc«) \Z 
-f >;5'7x-;^*i^tj-6nT^i5. CPUtFPUtO 
FBim>3'7x-7.cD-}^S«^«Ea^^ffl-r-5). il 
©^-fywEaTtt. CPU&C/FPUI^T'O^^llfT 20 

y+)-^T©ffl5*fi5?iA loose' (^Vi) iS^*t)^cf,-r, 

V-f i7 Dn > fa-^H:t7'v3 >t LT F P U^Jltt 

[0 0 0 5] 

{?mm^h^ot-r^mm^ Lt-^i^titfii^. cpu so 

i:FPUt(DPBlro^^*igl,i(7)T, C P URy^F P U<D 
CO 0 0 6] *^Bq«gW«. C PUSlXF PU©?^g 
COO 07] 

-^->7.rAA^'afl^3tl> tf^MSmaSS (CP 40 
U) . gCPUlCg^bfc^^ U-gB. so:, ^ti, 
'hiC-S^^MSga (FPU) {cWfECPU^^MT-S 

-1'^P=i>ei-^<h. mttS-f >^7x-X7i^bHf[EC 

puicitgi$n;tF puynf>h«^i:, 

•y i7 D n > tfa.-:?' rtTCO F P UCD?? ^t^Mie C 
P UlC.T^-rm 1 «1 <!: 7 :^V-f i7 o n > t!:r 
- ^ rtT® F P U © ^ MtB C P U m 2 l^ll 
<i:&t-r^CPU:/Hi'>l>^^<!:^tiA. b9E*-5^ 
-yyT>fi7n3>tra-^';)t. ifiBFPUyHf>h<i 50 
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^<D^^W. 1 ^IgtlffJ^ LTrntS'T 7 x-7 $r«« 

oT«^(DS|)i/JxSc-^^^^*HiilBFPU(;2IO. Mi2^i 

^<^n^s.w.2ij^m\z^^Lxmi(Dnm'm^^^^ v 

7>> yt" -5. 

CO 0 0 8] *?gW©9J(Dli«f;:J:n«. iliBFPU^ 

CO 0 0 9] i^%mm\(Dmm\z^fi\t. t^jts^aa 

gg (CPU) . ^CPUlcSg|$tl^c^tU-SS. 
SU:. jf»l/hic,^i%^i!LagB (FPU) CmlieCPU 

^mmri>fzib\z^i^^ntz^y'97jL-7^^^%n. 

P a > e 3. - I^TO F P U «?¥l3E ^ i[|2 C P U t ^ 

COO 1 0] i^%'!^m\(r)%mz^\\\t. ayMo.-^ 

^-^5' vXxAF^TF P U(D#ffiSr^^T^;^Si:^*- 

(CPU) <*'*MSSSt'^^$n;t/^:'Jn.-.> 
ht. CPU?:^Si/jN^,^5i^^i!iaa.-y h (FPU) 
fCi^^T^ =fc ^ tl'^ M$ nfe^ 7 x-X i ^-^^^ 
^S:&fe*^*FPU5:ffi-3T-f >i77x-X^««-:?TF 
PUyHf>hfi^S:CPUIc:B|f?, CPUSr^^TF 
PUyHf>h«^(;:fB§1--57,x>yy^*L, SKF 
PU:/Hf>htt^*^. #-5^-:/yv<i7p:]>tf3.- 
i^'rtTFPUCo^fiESrCPUJC^-rm-^^^i:. W-J- 
•y 7°-7 -f i7 p n > tf i - ^ F^T F P U CD^ifffiS: C P U 
tw^1-||2t»c^i:^*L. ^-^^-y^V-f ^ P3>t°:i 
F P U y Hi > h 1 tt^t JBS UT-f > 
iS' 7 x-7. S:^«^T{?1(,/J«^&<^$r F P UflilO , 

pp\3':rv'^yv^^(n%2im\z^m\^xnw>^^ 
CO 0 1 1 ] *fg|gro»ilroSI#(3J:n«. WI5J&*^g 

Sr-&tJ=l>tfi-^->7.xA(i. FPU7°Hf>hfi^ 
L . F P U y Hf > h «^*^'mIIBm-5^ v -f 
P 3 > t F P U(^?¥ffi$:5^-rm 1 
t. Wffi*— ^-yyT-f i'P3>hr:x— ^'rtTWFPU 

CO 0 1 2] *5l?g«S'l»^«(Ccktl«. HlIlBf&*^© 

FPU-/Hf>hff^(75fe^Bt{r, flt3FPU(;:^Si:© 
Hf|IEm2^;^«||*i(CmrlBFPuy 
Hi> ISS:(7)FPU7'Hf> 

CO 0 1 3] if-'mm\(r)mk\zi:^\t. ^^it^MS 
gfi (CPU) T^-^^A-f /Xx--x^ttAfcCPU 
^ff/W7'^1'><l:. SW|/jNSc;Sa--v h (FPU) X 



5 

mv. b) mm^i^ii^mmpvy'^-yA^zrx 

x-vicfiiib. c) MIEmi^^*^MI2CPUTn- 

3/";^ X- vfc TStt Atie tifc t ^mt^n 5r 

e) XTy-fd) l'fBiSLT^2^^^WfBC 

pux^-y/uyxr— :^fce3iL, f) T^x-y^ 
c) {c:f£:§bT^2#^^ifffiFPUxn-^^/N-'l'y7. 

[0 0 14] *§g?qo»J(Z)^«ICd;n«, u>}d3.-f 

T. «iiE«i^4^«:«recpur3-^/'?'ryxr-x 

[0 0 15} *?£?g(DSiJ(D^«g(CJ:n«« n>ei-^:' 
X\ MI211^^5rMffiFPUx3-:5^/'?-1*:^X5r-v 

bd; it 5 ;^ X 7 y ^ £ wr ^ . 

[0 0 16] *589q©3J(7)B&«|{Cctn«. n>ifi-^ 

->xxAa, +*iaa«s (cpu) mn/u-yy^> 

nW)'mA:i-'yh (FPU) Hff A-l" T'^'f >i: 
^*L. WECPU/l-f :/7-1'>*^'^ii5:coA-i'7'Xx- 
i??:^*. ^LTi[l5FPU;U-/^<>:^^*ffii:©yU 
T'Xx-i^^-^^; fflfBCPUAi'-/^'r>rt<DS-CP 

:/xx-v/0^*BafE F p uA-f :/^'f >i*i-eMf£i:-r 

F p u/H T^^-f >(DWif^^mifr^:^m-vh-oT. 

mm-^mf}^. a) mi cpu/Hi^xx-v'rtT-tPo 

^^^Stt^lO. b) MjESr^mi FPU/Wy;^x- 
i?I*|-eH9iB^^«:SVt«f ip > c ) iJffill 1 C P U/l-f ^ 
7,x-vrtT'MS^^^MgL< d) gftlEmiFPUn 
^^Xx-vrtTMIB^'^Sriagb, e) mftE^^;5iif 
ISm C P U/H X- V J; t> TMS ^ 
fC, WIBCPU/W7'7'f>rtTm2/M:/'7.x-vO 

iifT^*liT^::<!:^^-rmifi^^, MIBmicPU 
/'?'fy;^x-vtJ;-3T4^b. f) i[IB^^;&^Wffim 
1 FPU/U:^Xx—:>{ci;oTiag$n-2)(l:*lc:. 
ffi F P U/ W > I^Tm 2 A'f T'T^ X- v'Wjlff 
^ii-r?.Ct$.T^1-m2<t^^. wIlBmi FPUA^y 
^.x-ylCi-^T^^L, g) flflEm 1 C P Un-f T'X 
x-v!!i^^OifiS^h4*S:i[EC PUn-f :^7<>I^(D«( 
t2m2/H:'"7.x-v(CiID. h) MfSmiFPU/U 
yXx-x^^eromllB^^^WIBF P UA'-r y^-f >l*} 
WilfB^2/U7'Xx— v'Jcii^Xx-vT'^WL. i) 
HfllE C P U/W y ^ > l^cD H9Em 2 X— :^ 

mIffim2|f^tCfSigUTHftfB^^S:MfBCPU/'?-f 
T'^'f >l^com3/W7';^x-v(CitO, j)HliEFP 
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1 {i^lCJ&^LTSaS^h^SrgflflBF P UA-f :/7'r >l*l 
ooms/HyXx-vl'iHS. 

[0 0 17] *fg?qrosi)«mj|itd:n«. mtBCPUA 
-f :fy-i>iHO)wfmm 2 T'T. X- vA^m 2 ^i^tS 
(CI5#LT, MfBCPUm:/^^" >l^(7)«iem2A'f 

yxx-v*^, flaiB^i FPun'r:/7,x->'^^e.sij(D 

^2m^S:gttflX^ST. MIBCPU/W:/7'f 
mllEm 3 •/7.x->'{Cl8IS^<J^^S-5(D^I»ih-r-5 

10 CO 0 1 8] *^?q(75BiJCDli^fcJ:nti, MtBFPUA 
-f 7^70*^^ 1 m^icMtJS^ LT. MfBF P V/U 

y^-f >rt®ifi2m2/wy;^x-v;*t, WiBmicp 

uA<yxx-v75>e>»icomni^^§ttffi^^T. flfr 

IB F P UA-f y ^-f >rt©HilEm 3 /W y7>x- vUli 

CO 0 1 9] *5g^(7)giJ(D^«ICj;ntf, □>lfa-> 
^S!@C©A^7'7,x-v^^tJt*^Qagg (CP 
U) m/Uzfy^>t> tigc^A-f y7.x-v^#t; 
Si!i/jNi:,^a->v h (FPU) HffA-fT'^Ot, F 
20 PU/W yXx-v{c:J:oT-^^e.n/cffl'liff^lCJ6^ 
Lxm 1 C P UA-f T'T.x- 2 C P UA^ zfT. 

T'-'^^omwL^^a^&m^mm-t^i^i^mt. cp 

U A-r X- V (I ^ T-^ A b tlfc ^Ifflft^ tC fS^ L 
xmi F PUA'-1'yXx-v;5>^m2 F PU/WT'Xx 

flaiEC PUA-f TT'^'f >rt(D^C PUA'f yXx->^** 
mmVP UA-f ^^'f >rtT-Ml5T^ A-r yXx-v^S: 

[0 0 2 0] *%W©»J©^«|{:i:tl«, f»]1S|IT-5B(fiE 

[0 0 2 1 ] timmm\<Dmm^zJ:n^t.' wem i c p 

UA-f T'Xx-v;)^. WfBh-i'Xi^WMfBBl^^ 
[0 0 2 2] *fgl«(D»]<DS|i^l' ct^ia. *ftiBII 1 C P 

uA-r T'xx- v*^. -^(D^if^&mvrzmiZy we 

[0 0 2 3] *^9^©9J«S«(CcfcnH\ tftlBm 1 F P 
40 UA-f T'Xx— :^3&^ #iffih-i7><f^(7)«(llB«lttSI 

[0 0 24] *f6§q©9j©!g^t{Cctn«. wem 1 F P 

[0 0 2 5 ] *f6W(Dgii(D3i.^(c=tn«> ^n^'tiiiic 
wA-f y7.x-v^iiA^c4'*ai^i!isg« (CPU) 

^frA-ry^-f ><!:. S»/M8(,^3.-.y K (FPU) H 

frA-f ^^Oi^WT'Sn >tfj.-^->7.xArtT. 

#c p u/t-r yxx-v^WBF p vmn/u 

50 F«gTM(BTSA-f :/7.x--:;«:*L, fltflBC PU*f=rA 
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mit-r^y^mx'h-DX. Mfffi:^fe*t, a) miHcpu 
b. b) mmFPv/uzfy-OfH-v'tn^tKDM^^'r 

^AM:/7.x-vtCH<ifB^^4JfftL, c) HftffiCPU 
AW/^-f >I^T?Hfff2^^5llfTL. d) MI3FPUA- 
-f T'^'f >F^TMtB^^?:||fTL. e) fflft^litlS^ 
LTMffiCPUA-'r^^'f >*<?ftt, f) illECPU 

Sc^cttMi2FPU^:i>y hA-f y^-f >^<?i(jL. g) 10 

y-(><Dmmm^mmb. h) ^sjtt^^igi^tTmt 

tBCPU^fTA''ry$'f >^SWiSt> i) BWteR#(3 
;^T-7-/g) l*]{;:IB»$n/^cWt3x-^S:i(IBC PUA 

'f:^7<>{c:^^, j) irlHCPUA-ry^OCBlB 

i&^if;:. ^^fflSOA'fyXx-v^TiffBFPUA'f y 

[0 0 2 6] *56W(7)»J©^«(3j;tl«, Xxy^g) 
A^'. BSIBFPUA-rT'^'f >f«g©S-A'r7'Xx->?«|| 

ni^^^ni^-r^zt^mz^tiiimmm^n^, 20 

[0 0 2 7 ] *»^®^J®^fi|(c<J;n«, iflBm^fl 
S[<0A-f yxx— :^**-ooA-f /=&^i-^;^ 

[0 0 2 8] 0ffiT«. #{iffltLTCC(C«liA:Stl. 
[0 0 2 9] 

^'50«. =]>h°a.-^rtT«^'^U-->3> (iH^) 30 

^jassg (CPU) 5 2 tuMnwi'mi^m^mmm 

(FPU) 5 4 t;^^XPUnT5 lO-gCtbTgli^ 

PUS 2i:FPU5 4<i:«PBlT'x-;5'. ^^O'^ll 
«^^5S«IT-5ilfll^«i^§o ifc, CPU375 1 

cpu5 2«. m^m.Mimnr^cpv37 5 1 

(D-^^lzm^bXi^^^, CPUn7 5 1(J. x-^"J 40 

O^^n-LTvXxAA'X 5 8 I'lg-^^nTV^-g), 
->Xr AA'T, 5 8 fS. ->XxA/S~7.t;^#$n/r^:va. 

[0 0 3 0] :*75^77'7>^A7^-t7.>(t'J(C'f > 
^7x-X^S#^-r^RAM-r>4'7x-7.6 2«, x 
-^'U 6 4 ^^rtT->7.xAA'7. 5 8 tClS^^n 

^y^yz^mmKimm^^^jizT^-txiim-r^ 

ROM-f >^7x-7,6 6«, x-^ U >i7 6 8 ^^H" L 
TvXxA/tX 5 8 fdirovXxAAXt 50 
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i?=L-)V7 0«, x-3"J>i'7 2{3j:oT->XxAA* 

[0 0 3 1 ] TA-yi/'^>^7x-7>^#tfxA'-:/^^^ 
7 4 tt. T-^' 'J >i7 7 6 ^:fM.T vXxA/N' 
X5 8fC^^$tlS. xA-y^^^rv^i-JU? 4tt, x- 

x-i57^Slj-il^. xA*-;/i/ti^i-;i'7 4«xA'7i^ 
'J 8 2€:^tT:t75^<:/'/'f >^7x-X*«S&-r 
-5, ^C0xA'-yi^U>i7 8 2(CJ:oTV-1-i7Dn>t;j. 
-^J'S 0;5^^gl5SMXt4y7 h'^x7^'f>^'7x-X 

[0 0 3 2] v-f i^onve^-^ 5 Ott, X- 

5'U>i7 8 6$r^LT->7,xAA*X 5 8 lC|g^$tl7c-> 
7.xAA*X7-h'^ 8 4 ^^tJ. ■>XxAyN'X7-b'^ 
8 4tt. ->XxAA*X5 8«::frLTx-^' hvt>;/i7C0 
0Sn2:Stj¥|-r-5, ->XxA;\'X8 4«, x-;$'iJ>i7 8 
8?r:0-bT, «»JAtf->7,xAAX'7:t-;/^#'f > h5r h 
'J;y (i^») T'5cfc5;ixA'-;/^>iff»®S:xA'-yi/^: 

[0 0 3 3] ^fc. V^i7n3>e:x-^' 5 OtJUffln 
>4^*>1>A7.9 Ofe^tJ. «ja3>4t^>h/\'X7- 
t'^9 2tt, ra>a3>#:^>hAX9 0'£:n-bTx-3' 
7U-?:SII9L, x-^"J>^'9 4S::^^LT)lJa3># 
^>hA-X9 OlC^^^n, x-^U>i7 9 6^:/M^T 
V7.XAA7.5 S^Z'iy^yjL-T.timmt^, 

[0 0 3 4] mm:n>-^:^>h/^7.=E'y3.-)V9 8«, 
X-^U>if 1 0 0S::f^tTJlJa=I>/J?:t^>^A'7.9 0 
IC^^plBg-Cfe-S, x-:S"J 1 0 4$::/M,T^ian 
>#*>hAX9 0{Cife^$nfcJlffl3>7p^> hA'X 
>^7x-7. 1 0 2ti. :t75'-y7'=i>#T-.> hffl© 
'f>^'7x-X£3jazi>#;^>hA7.9 OlCtiftT 

[0 0 3 5] 02 tt. 01 tStfcFPUS 4t, -f > 

^7x-X 5 6 i:(DM(;:i¥^?iyD>y i70Tfe-5)= FP 
U5 4«#<<7)^iigt>?i-;i/?:^tf, ^Vi-JH 1 
0 >y hxn-ysu^A'T 7'Si)S?:/d 

-^n^tt-f >^7x-7, 5 6?:^bTjiiin 
fcCPUS 2/6^^,(75 3 2 k*-y h^^^'«^T-5, 

-;n 1 2 ti^ft/jN^.^sa- h l^-yx^yr^ 
^vk^yhrP-i7X$>?>, tV3.-JH14«. ^-tl^^ 

nii6, 118. 120, 1 2 2 t#^#tte>nfcii 

fTA<7'7-r>7.x— v'Fl. F2, F3, F4;J^^>pfc 

0, *ra*ff^^cpu^^^iiff-r5t«fi. i/vx 

-;UT'*>^, tv3.-;n 2 4tj> ^n^'ni 26, i 
2 8, 1 3 0, 1 3 2. 1 3 4tsm^mtitcmn/^ 

-^Zfy^yPl, F2, F3. F4. F 5ii^ii0.O. 
ga-.;/hT$)^o en*,. -eroSUff^. Its, ya-;/:!^ 

yifsiw^ ^^hjiim. ^^h)\^s^n, zfuv^yf 
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hi>. ^ 1 3 6 (i, "tfi^n 1 3 8, 1 4 0 1 
^n^i5mwfT:i--y h-e$,^, ^ta-x i 4 2 tx-i' 

XA'-:/5'/\*X 1 4 4 ifitv'i-jH 1 4, 12 4, 1 

[0 0 3 6] ^^}$«5^^(c*5it^am#:^)^a<s-rt-5 

[0 0 3 7] *58?q0#SitC.tn«. FPU5 4*iCP 
fcCPUS 2<i:FPU5 4<Drp1»r-^^l(l«. x-:?' 

;^i 5 2, 1 5 4i:{c$iifs$n-5« sfc. umm^^ > 

^S'^x-X 1 5 6«. CPUS 2 tF PU 5 40Fb1{C*3 

[0 0 3 8] msit. mnz-^^zfy^ XDmrtt. CP 
U5 2R0;FPU5 4rtT'«||tTA'ry7'f XCiitt^ 

. CPUS 2 

fi^fiPA-r 7^7 -I* > 1 6 0 ^^iJ, F P U 5 4 taUff A" 
-f :^^'r>l 6 2^^tJ. ^A-f y7'f>l 6 0, 16 
2«#^©A'f y;^x-i;$^tl. CPU52<tFPU 
5 4 t\i^^y :siy^/U :f7^f—-y 1 6 4 ty'Uxn 
-y/UZ^T^T—i^l 6 Qt^lifX^^^. CPUCD/W 
7^701 6 0«, xn-iJ'A'f 1 6 8, H 

OCD^ffA-f yxx-vl 7 0, 1 7 2, 1 74, SIX 
»#RL/W7'7.x-v 1 7 e^r-a'tJ'. FPUWA-f:^ 
^-f >l 6 2(i, ^Kj/hSc^^xn-^A-f ^7.x-vl 
7 St, HCXDHfrA^yXT^-vl 2 6, 1 2 8, 1 
3 0, 1 3 2, 1 3 4,1:, r?»)/jN^i»tMLXx-v 
180t$#t;, -ecoSI!j/M!c,#.»tMb7.x— >'l 8 

o«. CPUS 2'\iit3)i-r/c;^ic. 

hJd^ltSSIfTA'f y^-f > 1 6 2 CDi^^^r^rv'i-jU 
1 1 2ICjS§= 

[0 0 3 9] il^#(7)FBlt, llfTffl(OCPU/W 
T^^-f >1 6 0Jit)CFPU/W7^7'f >1 6 2 0W:^{: 

mmzm^^n^o cpuA'-fT^^oi e oso^fpu 

A'TT'^'f >1 6 2 (Ci-^TSff^n-S-OCD^-l'T'Ki 
^"vfl^^^Et^o ^^(0^1 *x3"Uti, CPUA-ry 
7 0 1 6 Ol^T^iktCjlfTU, FPUA-f T'^-Ol 

cpu^^TS)^. MtcitaB{i^ai-r-5ckpic, cpu 
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mizm^^n. tit-^T, iM^tcpu^^dicpuA-r 

^-f >1 6 0|^T'll^7^n^<i:, ^^-f^-vttFPU 
1 6 2>'W7'7-f >rtTllff ^n^. CPUA-Yt'^^ 

>i 6 oiHT-mybtzmncpu^^iDm^izit. fp 

UA-f :/7<> 1 6 2 I^TroSK^^O-f ^-v^A^Ay 

[0 0 4 0] CPUA-f y^-f > 1 6 OSI/FPU/I'T 
■fy^yi 6 2rtT-^fT-r^^^a)m2*TrfU*^FP 

±T©FPU^^tt. $>^mm^XCFV/'^-i:fy 

-f>i 6 ortT^^-f :?^LTllffb^5:^tn«;a:e. 

il^fe^^CPU-FPU^^^-Cfe-5. dtie,©^^ 
tt. CPUA-f T'^'f > 1 6 0 t FPU/W:/^'f > 1 
6 2 tcoraX'CDx-^i'i^^?:. F P U;5^ 6 C P U'n, X 

«CPU^^^FPu--.#5. m2-tJ-yy;i^-ycoFPU 

^^tt, x-^'3^m7ibCOS^CPU-FPU^^-efe 
-5. dtiero^^Ji^FPUA'fT'^'f >rtT^^(r||ff 
20 L. CPUA-r T'^O 1 6 0*^^(7)#^<>:fcVtP#L 
Tm««RU:^7«ffi*iR*T^. FPUA^:/^-^ 
>1 6 2tCPUA-f T'^-f >1 6 0 t^mXy"-^^ 
LcDlS^C PU-F PU^^d^'F PU A-fy7'f> 

1 6 2nxmnt^t, ^wi'm,^.&mt^)vyA^cpv 

/Wfy-i>l 6 OSirfrL^^-f ^-v^ibTUff-r 

•>©i^ms:ii}f-r?>. T-^j^m^ti^AcS^cpu 
-FPu^^^iFPUA'f 7^7-01 6 2fHxmn-r^ 

t. FPU^^fcCPUA-f T'^'Ol 6 Ol^JT-^^-r 

30 ^-vtbTHfT-rsroT. /uzfy-(>\mm^m<D 

[0 04 1] *^?gcr)!|tiS:li. F P U/N'-r T^^^-f > 1 6 

2tcpuA'r7'7'f>i 6 0 t<DmT<Dmn\zi5m 

FPUA-fT'^'f >1 6 2 

i c p uA-f T'^'f > 1 6 0 t<Dmx'<Dm^f3immito:> 
mmz^-ox. T-ri7Dn>en.-^' s o;5^'^f^;^^fij^i. 

0F«9CD^oA^(7)A-h*'^x7Xtiy7h'7x 

7<Dmmiz^^mLxmm^±^^ nr^miz. -^^^uu 

>\i3.—^ S 0(7)||ff(D^*l*tX7-384(Dll#,'5T'HJ^ 

y-y-%^^\z'A(r>^')tiikW^^xk'x.-t^^ttimm\z 
50 X7-5S4«f{c:i^«EL, Fp11«iiB|;S.Z^sTiE^##(lB 
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[0 0 4 2] t^^mm\(D!i^mii. FP\j54fi^^-f'> 
3>T'$)S, ^izmmizmm^n^^oiz. fpu54 

i7 □ n > b"a-^ coaSTiff ISIt;5^i:^S<!: ^ nti C t 

p u 5 4 ^^^(^iii^-r^ zt\,tmmzoimx'$>=b. 

[0 0 4 3] iieoT. >^:7x-7. 5 et'ioTF P 
U54*i. V-f i>na>tfi-^5 0l*3T:ty->a>T 

[0 044] 04tt, CPUS 2i:FPU5 4i:<7)FBlT* 
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* (D^y'S'yx.-T.s e^^vtzmizmmfiyoy^m-v 

TbB«*HJ. C pus 2 tF PU 5 4i©^lTr 
ffi{fiCffll^btl'5><i^©*^^^-r, AName' 

mm^(D^m^^^^, ADir'ii«> ■(t^*^FPu-\ro 

A;^'X?S.-5A^X«FPU*^e>©ttJ:'jT$.^AMc:HbTS- 
(i-t(D:^F|S]«r^-r. ASrc'ti«- CPG. (^Oy^m 

. FPU. ^'^yiny^a.-yh (IFU) . 
Riyj, D-K/7.h7a--y h (LSU) cr)FBl(c::feti 
T. i:©ar.-y ASize' 
10 ffl«fi^l*l0b*-;/ h^?r^-r. ASlage Sent' C 
PU54X«CPU52 izmi^i) ifOXx- V75^*<f -^Sr 
aiS^^^rSf. Matched by Mii. fi^*H>^7x 
-7>5 6(DCPUWT7-y5=-Stlfc (Ix 0 jiSti;?5:) 
A\ Xti-f >5'7x-7. 5 6©F PUffiiJT^-y^^^tlfc 
d^«:^f . ADescription' fl8ttS-{t^coiJig^^4x.^. 
[0 0 4 5] 

[ai] 



name 


Dir 


Src 


Site 


Stage 
Seat 


Latched 
try 


DescriptloD 


cp&_f ptL_c IIjl.cd 


]ti 


CPG 


f 






FPU flg|>DTJi?jh 


fpiUPreseat 


out 


FPU 


1 






FPU 3a«#flrr«*i£ 


IfiLsr^fd 


ID 


m 


1 


W 


CPU 




lfD_fpu_lnstjd 


in 


m 


28 


PD 


FPU 




i fiLlpu_liist_val iiLpd 


in 


IFU 


1 


PD 


FPD 


X) FPD -C^ujm 


i f u_f pu_prcd_iiiat_pd 


in 


IFU 


1 


PD 


FPU 




iliulpjsojdec 


in 


IFD 


1 


B 


FPU 




lIiuJMUnUpr«l_e2 


!n 


m 


1 


H2 


CPU 


a27'5>HiCPUh"'f7 


Hu«£p»L.caiiccl_irb 


ID 


IFU 


1 


f 


CPU 


IB (CiJItS FPU/CPU 
CPU «^ 

SftVa (F4 36^6 FPD 


Isa.stall_e3 


in 


LSU 


1 


£3 


FPU 


EJ Xf-y CPU 
J3isHTf?»(F4 

) 


1 rn_Tpu_dBta^ib [63:0] 


in 


IFU 


&4 


W 


CPU 


FU>.FIDYff4 C^V> 
CPU3ai6(![>^~5^ 




out 


FPU 


J 


FPD 


CPU 


FPU fn-^W-J' fc: 
43»^$^FP^«??W 


Fpii_decjtall 


out 


FPU 


1 


FPU 


CPU 


FPU xn-^A* 97rtt 
W3» FP ^S'^U 
FPD \M&r^fbfp, 


rpo_i£uj3u;ep_l2 


cut 


FPU 


1 


F2 


CPU 




Fpoj5U_dala_f 1 rS3:0] 


out 


FPU 


&4 


Fl 


CPU 




fpuj5u_fciip_f2 


out 


FPU 


1 


n 


CPU 


FCMP Je«(E3 fC*5U 



[0 0 4 6] a,t$n^=k5(I, FPU54tCPU5 
2 tro^T'jijaTS€^«7-y5^^^ns. ALatched by 



50 



mit. ^ 7 x-7. CO <i: ^ fiiJ{C 7 ? > ^*(HlgS*^ 
Ett$nTI/>-5ro*»S:^f. CPUS2i:FPU54t 
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[0 0 4 7] f pu_p r e s e n t ^^H. FPU;5^ 

^(Dmm^-v (Mm $ti, Fpudt^jfflpi 

Hg-efes^t^CPUA^igSIT^, ::cDlfiFj©TT\ c 

PUttFPUtC^^S:it-5, f p u_p r e s e n t<t 

mfi=r^-v {^m ^nm^^fzrtibi-i, fpua^# 

ffiL.;^liC:<»:5:CPUdtigigS-rSo C:CDffi-H(7)TT, F 
PU^^taj§L;t/j:b«. CPUti^ig^^^ h^-;/ 10 

afC:jSCT^-(k-r-5lft-OM^A« f p u_p r e s e n 

[0 0 4 8] FPU5 4(DtJ0)ii^<£«I«ij-r-5fc:*{c:, 

nmH^ik,^^mm^ i f u_s r_ f d 

5. :i(D7yy^^CPU(D^mi^-y7.^ (SR) 

[0 0 4 9] CCT, CPUmy^'f >1 6 OSCKF 

PU/W :^7'f>l 6 2^Pm-r^lHl?§tm^i<£^ 20 

-rs4^#fig-r^. iii^. cpuA'-f y^-r >i 6 OS 
ytFPu/U7'7'f >i 6 2«P7i7Xx-y:^rtT'^1^ 

Sr^ff-rS. HI*,, «^J;^«^n-?-*n-»©CPUA'-1'7' 
Xx-v^lTO (X«17 2) , RZf. FPU/WyX 

X— :^i26 (x«i2 8) ^rnxmnt^^^'^mn 
>i6 0*^ /u:^^^ >(D^i;jBiiti^§$n;tx'j 7 

/E 1 -F l/H^Xx-v^ RZ^. E3/F4/W:/ 

[0 0 5 0] CPUA-f :^7'f >i 6 ortw&A-f y;^ 40 

1 6 170, 172, 174, 176 «>h* 

^n©A-7772 2 4, 1 7 OA, 1 7 2 A, 174 
A, 17 6AS:t-r^o F PUA'fT'^'f > 1 6 2rt0 
&A<y;^T-xl 7 8, 126, 128, 130, 1 
3 2, 1 3 4, 1 8 0«, Wro/WyXx-v^^bWit 
#^«i£:E1t-r5;t*(I^-n^'n<7)A'>;/ 7 7 2 2 6. 1 
26A, 128A. 130A. 1 3 2 A. 134A, 1 
8 OA^tT-S. 

[0 0 5 i] fi^;5tcpu/w:/7-r>i aotFPu so 
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A<yy-f >1 6 2ta)^1©'f>y7x-X5 6S:1i« 

^x^mt^iz^-tmm {yy-(hmM) (DTcmz. 

mt^fzibiZ, F PU^^e-Si^-r-Sfi^ffltLTCPU 

mtLxFP umiz y y ^tmn e n^o c pvm\t y 

y^nOB, 17 2B. 174B, 17 4CS:#t^, 
FPUfli]«7>y5^1 2 6 B, 2 8 4$^t;. 

[0 0 5 2 ] m4t)^ibmnz^tmm(ommiz^^xc 

P VRUF P UA-f T'^'f >iim± 1 0«A-f 

tti>o L*^L.7a:*te,, -HKDA-f 

T—V^ (Xtt-fe'PlHlCOA-f y7.x-v$At>) pj^i; 
/i?), fin*., &A-1'7'7'f >«:llfT-r-5x-:^SlX*^ii 

6^1-n§cr)5:Bligt$n-5. A-f T'^-l' >©BMiSBt 
{C, -0®A-f 7^7 01*3(7)^0*^0) A'fT'Xx-v'A^ 

<h^—5'm. M'^fs.^-^ ^y^x^(nn-^-:f'y'^y\zn 

H^tA-f y^-f >S:SraW{bT^^. -e®±, CPU 

S yt F p u A-f y 7 > *^^^fig:c!) D -y-f d7 ;i/ 

>3'7x-7>5 6 5rfilW-:3TCPUA'f :/7'r><i:FP 
UA'f y^-f >t<D[a<7)7 7-1' h^^=£aa6-&t)-&TtV 

[0 0 5 3] ^{C, CPU^Uxa-yXx-v^^W 

(c43tj-^C©-lri7->3 >«7''Jx3-yifeg|5I?S2 0 0 
^ro7''J7^=l-yifeaiElK2 0 0«^-v5^2 0 
2$::/>UTCPU^^7x>y5"a--y h7i^ep^^7x-y 

xn-^$^i^g2 0 Ott, 7-y5'2 0 4^:ffLTr?l(;/hic 
,^a-7 hxzi-^^1 7 8A^&»«)/h^.iSa--j; hx3 

-yi 7 8A^'J±*yUxa-y7.x— :^(CckoTii&n 

f P u_d e c_s t a 1 C 
PUS 2ro^^7x>;;5^n-<y h*^^*75^0aaTfft|& 
^tl^itO^f;, i f u_d e c_s tall jf^Tji^pg 

[0 0 5 4] ■7;i.g^7^Ui7t>-2 0 6«. :/'Jx:j-^^a 
•777 2 0 8{3^^^nfc#<(DA;^7S:*r-r-5. ^i^gP 

2 1 0(cJ;^Tv;i'^7'l/i7-!t2 0 6 cottj:^*^:/"; 
-yy\*-y7r 2 0 8. 7'Uxn-:?'2 1 2, XttVjl.^ 
7'^i^1i-2 1 4H2l&n5(D^nIJgt-r^. -/'JxH- 
y2 1 2(D\hti\t^mU2l 6^1ifLX-7)V^-fU^^ 
2 1 8IC:j2lbtl-5. v;l.5"7'U^1t2 1 4, 2 18H^- 
n-etldl:^ 2 2 0 , 2 2 2^&WL. ^■coai;'? 2 2 0, 2 
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2 2 7 X 7 5^:1::: 7 h X =1 -^/N* 7 7 7 2 2 4 i 

FPUT'n-yA77 7 2 2 6t'^n^*n^^$tis, 

/N*7772 2 4, 2 2 6t4, xn-^^lGS, 1 7 8 d 
J;oTxn-$^ff<7)^^5:«lt-r-5fc(S:)(lSS:o, A'7 
77 2 2 4«ffi^j2 2 7 5Wt. ^(DlHtl 2 2 7 
T/N*777 2 2 4|*l(7)^^;!)^^Jl/^:/l/^it2 1 8 -sM 
oTHaSBjfigi:;5;^. im7i:;5ST, A'777 2 2 6 
«{±i;'7 2 2 8^*t. ^CDaj;^2 2 8ICJ:oT/t7 7 7 
2 2 6l*g©:SfT^^^J!)«-7;i/5"7'Ui7-y-2 1 4{cM-pTff 
H^Bj^,):?:}:^. i f u_d e c_s t a 1 Ht^^tfBj 10 

nmrn^^m^f^fc^v. mm(Di;mT. fpu_de 

c_s t a 1 lffl#*i7-y— h ^?n-5;:te.«« 

x'Jl.5^:/I/i7-t)-2 1 4«fftfi«^®^^ST^^2 2 8 

^A*777 2 2 m\znmmLmf^rz^oo 

1 6 0 iFPU/Uy^-f > 1 6 2<!:©il:^fCSie)n 

/W7'^<>;^^iiLVi#^©SttAnp1i^-r^t 20 

>\zm^. L7i>L. SfT^^A^'ffi©/\°'f7'7'1'> (CP 
UX«FPU) lc:J:oTSttAn?.n-2>iT% 
W^^^riie;^!'^. 0 5(3^f 7'Uxn-^'7>x--:^ii 
gA^lltt^oTli.5^i:«, CPU/W:^5'f>l 6 0 
a)x=i-^'Xx->'l 6 StFPUA-ry^-f >1 6 2 

<tT$)-5, SfT^^*^M:&<DA--1'7'^'1'>(Cj;c)TStt 

tr, :/'Jx=i-:5'iia2 0 o«;^;co^itE^«fT■r■5, w 

select_PDbuf = ~ (IFU.taken « FPU_taken) 
IFU_taken = ~ifu_dec_stall_Q I IFU_taken_earlier_ 

Q 

FPU_taken = ~fpu_dec_stal Lq I FFU_taken_earlier_ 

Q 

lFU_taken_earlier_d = IFU.taken & ~new_PD_inst_va 
lid 

FPU_taken_earlier_d = FPU.taken & ~new_PD_inst_va 40 
lid 

Dew_PD_iDsLvaIid = IFU_taken fi FPU_taken fi a_new_ 
PD_ins Lis_avail-able 

CCfC. ifu_dec_stall_Q(47 
0 2iZj:-oXmiJ-^ntziBnX'hK). fpu_d 
e c_s t a 1 \_QUyy^2 0 AiZJz-oXl^tj^n 
fefl^TfeO. I FU_/FPU_t a k e n_e a r 
1 i e r_Q(i I FU_/F PU_t a k e n_e a r 
1 i e r_dit^©775^^tlfcA*-v3 >-C$)-5, 

[0 0 5 6] mi5<D/-^^ •ff'^ >f)mmzAsta\\' 50 
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( i f u_d e c_s t a 1 1 RZS f p u_d e c_s 

tall) siipK-r-sfe'tfcfe-soT. z.n^(f:>mmt 

2 0 2. 2 0 4fy(D»mmn'S:yy^b. ^'Jn-Klfe 

m2oo^(D^^(D^^^m^zyy^mtl^K^bxi f 

u d e c_s t a 1 1 ciis^t f p u_d e c_s 

t a 1 \ _Qmn t^^f^t^ z tizj^-Dxnt>n^o 

[0 0 5 7 ] 7''JTn-d?'/\'777 2 0 8<hy'jV5^yU 

i;D-2 0 6 t(Dm<Dmm-^<bm-^^j:'^\z. ^uxn- 

yA*7 77 2 0 8rt{I^lCtB1t^n-5. cnTS^iltj-^o 
Tti^CttS. CPUA-f :^7'f >x3-y 1 6 SiF 
PU/WT'^'f >xn-^l 7 8 i^^'R-^^^SttA 
tl-2)^T'. 7'"Jx3-:5^A'7 7 7 2 0 8«n>x>"7*^ 

0 5Jc:*flfeSOi^*tbT, FPUX«I FUA»f>«) 

ff»jtt^{ct>75^;5^t»b-r, xn-yxx— >'i 6 8, 1 

7 8A^'l^^^b®fc-pfc— DW^^T 1^-^^*^!^ 
Nf^JUCPUxa-yT.x-v'l 6 8i:FPUx3-y 

7,x-vl 7 8 i^**7$-B-< ^tlfCtOH^rWA-f 

y-i>-^^z(D,^xmmit^n^rz^o. 

[0 0 5 8] CPUx3-^/FPUxZi^-E 
1 /F 1 l^M^bifeJSoi&awya 7 i' 0^ 0 6 S:# 

[0 0 5 9] t><i:fci;^<^rd^C P UA'f -^y-i > 1 6 0 
tPPUA-fy^-Ol 6 2 20© 

0»*^j£a|-r^^c«6fc«, Ago-token'/l7->>i7'li 

mt)m\f^?>nxm/-^-i^y^ >^nmmithrzmz, wi 

7.T-V1 7 0, 1 2 6$rffin-l). ^A-r^^yO^^. 
*^»f!)/MS,^^^«:k^Lfc^lC, g o - t o k e n 

^im/u-fy-iyizm'o. ffi.««x3-^xx-vi? 

oken\im<Dn-(yy-(>{HXyy^^n. mo/^-l 
-fy^ >l*9TI^-^&^<7)'f ;t-$;ffl<Dy- b^mtLX 
ffll^e-nXA-f 7'Xx-v'l 7 0, 1 2 6$®;^TitfT 
■rs. ^t!l/h^,^^h^(D-f p^-v'iVWyXf— v'l 7 
0X«1 2 eSr^n-S^fC. SrL-L^go-t oken$: 
Sttgi-5^-e-?-ro</-v«/'\-1'7'XT— ->*1 7 0, 1 
2 6^mmz»W}-t^yy9->t^^)7ti>. yy"^^^ 
UTf^iiKC. »rbi/ig o_t o k e n^Slt5? 
•5, 

[0 0 6 0] 06^Pffl{C#Bg-r4i:, ifu_fp_ 
go_de ceCPUx=i-://'?-f ■/Xx-v'l 6 6;!^ 
6cOgo_t okenffl^TS)*. -^-OCPUx^-y 
A-f ^7,7-—/ 1 6 6Ai^b1i -5 c: T^n-^A-f 

•fxy—'yi & 6pj<D^^mmmi,zw.n^n. xn-^^ 
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mr. f pu_f p_g o_de cffl^«^i;/J«rL 

:/X X- vf?l!itt^*^i?ft t ^ i Tfe ^ . c « 

-S, ^AtJ. i f u_f p_go_d e c ti7>v^2 4 
0(lJ;oT7-y5^$tl,- f pu_f p_go_d e c^i 

4 4 «. ^-r > 2 4 6 -hid L f p_ f p_m a y_ 1 e 

y yf^ntzmmzm^T^o ^(Di f p_f p_ma 
y_l e a V e_e lm^\t. /N'-f v 1 7 2^ 

^^^m^tztbizmw^-i -fTsT—'y 1 7 0 $ h 'J *'-r 

^. 7 2Sr^n-5i:il<*fC. i 

f u_f p_ 1 e a V i n g_e Iffi^A^^'f > 2 4 7 20 
±T4B!4$n^, i f u_f p_ 1 e a V i n g_ 
e l^^tt, ffi-&-B-ifeil2 4 4^«J-fe-yM.Ti f u_ 
f P_nia y_ 1 e a v e_e 1 (t^S:#f^«)^bT5, 

»jcDf pu_f p_g o_d e c V—^y'^^^^i^Mt. 

[0 0 6 1 ] ll^«;&&T'a. ifu_f p_go_f 
1 'm%\tv ^^2 4 0 TSt^lJ-ffeJi 2 4 8 {Ztiitl 
SnS. a^-e:ife3i2 4 8tt7-f >2 5 0±(C f pu_ 30 
f P_ma y_ 1 e a v e_f Ut^^^PfeT^. ^-W 
f p u_f p_ma y_ 1 e a v e_ f 1 itmt. /'^^ 

•:^XT-'yi 2 s-K^^^m^tztbiz, Fpuro/t-ry 
2 e^ho^r^o nttzU^^tiv^^-fx 
x- xi 2 e^mn-st. A-i'T'T.x-vi 2 ea^'f 

>2 5 2±t f p u_f p_ 1 e a V e_f 
JsKT?). f p u_f p_ 1 e a V e_f Iff^fci 
oTa^1fim 2 4 8 75^ f p u_f p_may_l e a 
ve_f Hi^?r#{^t!)jfc;$-fr-S. ^<Dtz^. n-^-fT. 
r—i>l2 &\ZU-Y^-^nfz:k<n^'Ti\i. /l-fT'X-r- 40 
vl 2 6Sriin^Ci*>'oIfig{C7i-5M(3. i f u_ 

f p_g o_d e c 1 — ^ y'm^'^&mt■t^tz^o , 
[0 0 6 2] mz\zmm%\mm<Dm^tLx. n~ 

^^^^f^txa-^J^/K T'Xx-v' 1 6 8 tnmih'<k^'r:i 
-y/WyXx-v 1 7 8(3A-50T. CPU/'?-r7'7 
-f >1 6 0rtOA-'f :/7.x-vl 6 8. 1 7 0i:FPU 
/t-f/^-f >1 6 2roA'f yXx— >*1 7 8, 1 2 6 i: 

n(Dxn-yA<7'Xx-vl 6 8, 1 7 8 I^ITcDiiJff 
ro«g*<!:bTT$)^o 0 6-e/T^$nfcM«(l. ^^d^y? 50 
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-f T'T.x-vl 7 0. 1 2 6{'^n-eniIff1--5B#^T 

ic. cpu/"?-r :^7'f >i 6 oSrFPu/w :^7-f>i 
[0 0 6 3] mi^^ntzmm^mf^(r>m 

[0 0 6 4] ifu_fp_iiiay._leave_el = fpu_fp_go_dec_Q 

1 jfu_token_received_Q 

ifu_token_received_d = ifu_fp_Biay_leave_el & ~ifu 
_fp_leaving_el 

ifu_fp_leaving_el = ifu_fp_yalid_el & ifu_fp_inay_ 
leave_el £ ~lsu_stalLe3 

'A(Dl]n^\t. g o- t o k e nii^'t'cOctpicLTC P 

5. 

[0 0 6 5] ifu_fp_go_dec = ifu_fp_valid_dec fi ~i 
fu_dec_stall_cond 

Hl^. x^-^S^A'f T^Xx— :>1 6 8rt©*5ai^^S&/h 

m -^^^ ± X 3 - -f :^7> X - V <?»)«^*^^ai $ 

nts.\,^WiK>. g o- t o k e ntJ^ICA-f y^'f >1 6 

2 i b T M b n-5 5 . 

[ 0 0 6 6 ] :&sa;<Di)c®Si.«, FPU/'^-f :/7'f > i 

6 2A^f>C PUA*'ry^-r> 160STgo-toke 

[0 0 6 7] fpu_fp_niay_leaye_fl = ifu_fp_go_dec_a 
I fpu_token_recelved_Q 

fpu_loken_received_d = fpu_fp_iDay_leave_f 1 & ~fpu 
_fp_leaving_f 1 

fpu_fp_leaving_fl + fpu_fp_iiiiage_yalid_f 1 & fpu_fp 

_inay_leave_f 1 fi ~fpu_stall_f4 

fPU_[p_go_dec = fpu_fp_iinage_valid_dec & ~fpu_go_ 

dec_stall_cond 

t><tfcD^-0©^^;J^CPU/W:/7,x--:^l 7 0S;(1N' 
FPU/KT'Xx-vl 2 6^^7$-iiS<i:< fi^©^ 

[0 0 6 8 ] C PU/W T'^'f > 1 6 0 

iFPUAi-y^-f >1 6 2 <i:(Cffli:tcra«S^fci£^t3-& 
5 ;i <>:(DT#-5fa(Da?a©f?«)^^^;)« C P Ul^tC^^T 

-yv^m^mxh^. □- hvx h7rL--y hffS)^^ 

CPU/W7'7-r>l 6 Oro/W/Xx- vl 7 

n-srott^wTic. cpu/M :^7-f >i 6 otFPu 

/WT'^'f >1 6 2<!:«:(?!!)RtXSIim-r^fe«?)(Cffl 

v^^.ti^ifeS(iS§^^-ro !tf(;> 07 (c:^TIwa2 8 0 
«, -oro/w ■:fy-(y^nwimt-t^tzi^\zm^^^n 

-5, 
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[0 0 69] U-\i/7.h7=L-yhWW}ikmtim^t 
1 s u_s t a 1 l_e Z^mfiy^yZ 8 2-e 

2 \zm^&M(r)-k.X<Dn-{ ■fT.y—i^l 6 6. 17 

0, n 2iimm\z<^m^n^o sfc, 7^>2 8 2± 

© 1 s u_s t a 1 I_e 3ffi-^^)'f>;S'7x-7,5 6 
S:fii«oTifea2 8 Otrit^n-S. 1 s u_s t a 1 1 

•5. Lf}^Lf£t^iE>, 1 s u_s t a 1 l_e 3ti^71)r— 

co;'?-f:/7,x->'i 3 2{ciie.n, FPuyw:/^-^ 
1 6 2;f5tFPUmyXx--:^l 7 8, 1 2 6. 1 2 
8, 1 3 0. 1 3 2 ^iniitlffWjT^, l^-^^'D-yi'lt 
-iif)V(Dm\Z, yy^2 8 4t)^>b<Dy^>2 8 6±(D(f 
l(lffl^€:^oT^'y^2 8 8. 2 9 0, 2 9 2CD^-y?^ 

mm^i^mitb. ■^)i'^zfui/^2 9 4, 295, 29 20 

8^$ijffllbT7'f >3 0 1, 3 0 3, 3 0 5±T7>;/5^ 

-•^^/t'f:''Xx-vFCMP^e)(Dgo_t ok en 
(2ci«Sft/ha*I/v7.^^H:««-t5FPU^^) CO 
Hff/'^-fT'Xx-v'l 2 8;!i^?>0^!imifai:^ 
«I^T5. FPVmn=i.-y ht)^ib(DT—S'<Dyy^ 

it. cpu/i'fy^-f > 1 6 Ol*^(D^^tA•'r7'7LT— 

i:3SffL> FPU/wy^-f >1 6 20ff»!iB§(;:;i(Z)x 

EbTI^>-5. Bjl^, 7-02 9 5. 2 9 7, 2 9 9±T 30 

CPU/W7'7'f >1 6 0[Citft'f(Dr-:5'*^FPU/'? 

7-f >llfTtc:B5LTF P UA-f :/5'f >llfT*^ifjtLfc 

T$)-5, 0 7 td^t-wgW^HiUT. n-H/Xh7 
Kf?«)«^fceHLTCPU*^^«i1-^^fC. if 
htt. c PU/M^^-f >(c:IILT-o 

y\m<D^uy^^-(^)m\zwm^n. •€-cof^too 

1^. CPUA-f^^-f >'\g2l$nfc^T0x- 40 

[0070] ^i'>282±«lsu-stal l_e 
3M^;!)i*f^i!i{l:$tl^B#> CPU/W/^-f >1 6 0 
{iEPffit^fr^MiSL, attf^Hj^^afeFPUz-^-f . 
-f >i 6 2tiMLT-c>(7)/wy:xx— :;/5:itatJo 
<DtPuyC>^-ii>)V<nm\z. c PUA-f :^X7— 

FPU©f?iftil#lca31:$tl^c:«tlT^n^n7v?2 8 

8, 290, 292?5^^.(7)7'f>295, 297, 29 
9±(7)T-^?:it^lt-5« 7-75^2 8 40^^<tbT. 
:;*:©/7a7i7-y-'f i7;VJtT, ^-1'>2 8 5, 2 8 6±C0 50 
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^-f >1 6 2;i^BnffiflSli!&$-&e.n-5. Ld^L/id^ 

e.. cp\3n^-i'y^yi&oi}^?p\jn^-fy^yi 

6 2 ©SMitS© 1 ^ □ >;/ i7-y-'f ^ jl/HilUBPSS^S n-s© 
>2 8 6. 2 8 5±©<?»i^^d^#f^!l)fc$n 

nmm\t^n. x-^px^ig^t/ii^i, 7-r>2 8 6 
±©<t^*t#fP«)fl:$ti^R. •7;i/5"yui7t)-2 9 4« 

7-r>3 0 0 Ji©go- t o k e n{i^^ilS?L, v;U 
5'7'Pi7-»^-2 9 6tt7'f >3 0 2±©x-:5'ffl^&SlR 
b, ■7)V^Zfl'i/-^2 9 Siiy-iyS 0 4±(Dmn-i9n 
SSIRT^, ^(Dfzt). C PU/W T/^-f > 1 6 OttH 
i;f PU/Wy^O 1 6 2/0^?>SfT«^^Stt5?5o' 

[0 0 7 1 ] ^4J;5^C P UA'< y^-f > 1 6 0 ©»#R 
LA'-f yxx-vl 7 6(CA-5^IC« ^^;5^FP 
U/1-f/^Ol 6 2©/'?'f yxx->?l 3 2\ZX^'^ 
\Z. CPUA<7'7-f >1 6 OtPPUA-Yy^-f >1 
6 2c!:©H©fi*limb,^.7St^4-r^o ffllgTi^J^^x 

CPU*^&FPU*T©+^>-tr;i'^iJ*i I f u 

_fpu_cance 1 _wb<I^t bT5^ > 3 0 6 
±T')te>n-5. ^^^AVN'-f T'Xx-v 1 7 eTCPUtC 

j;oT+^ y±.)V^nts.ti^-z>tz.tt(:3\t. nWi'hWL^.n-^ 

■fy-iyiGOlttmr^mm-r^. FPU/WT^^O 
1 6 2;^)t^^>-fe;i/^^$rStt5{^^> FPU5 4«. 
FPU/W^Xr-vl 7 8. 126. 128. 13 
0 , 13 2 I*3T^fT-r-5^TW^^^+ V y±JVt=b, 
[0 0 7 2] ^%m<D^^tLT, CPUnTSlrt© 
m-p-^Z^-yayX'itSb^-f)^. FPU54^CPU52 
H-f >;J'-7x'fX1?#^o ^<Dtz.ii>. CPURy:FP 

Id. CPU/UT'^'f ><i:FPU/Wy7'f ><i:*^mS 
^W-y-f ^ ;Kc TffiSfcM U y-r^ J; 5 II 

JSiJK^tiTVi^wT. CPU/K ::^^-f >tFPu/"?-f 
:^7'f ><i:w^}g;^^^*^V'f i'D3>tfi-:$' 5 01*) 

[0 0 7 3] MaiLfcct5l:. *58WttlO©m-*« 
HISS (C 43 1 ^ T llff'51 h6T ^ o 

[0 0 7 4] d^L-T. *^^©'>7^j:<i:fc lO©^J^ 

ts-z-tiz^-^xny^m^^n^. 

[ 0 0 7 5] 
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